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Final  Report 


The  Second  CIS-USA  Seminar  on  Ferroelectrics  was  held  in  St.  Petersburg  from  June  22-26, 
1992.  As  attested  to  by  the  attached  table  of  contents  copies  from  the  Ferroelectrics  devoted 
to  the  proceedings  of  the  seminar,  this  meeting  achieved  its  goals  of  providing  a  forum  for 
direct  exchange  between  the  large  and  productive  ferroelectric  research  community  in  the 
CIS  and  the  smaller  but  active  research  community  in  the  USA.  Coming  as  it  did  during  the 
transition  from  the  defense-oriented  cold  war  era  of  a  state-run  and  funded  science  base,  to 
an  open  market  economy  where  science  must  fill  different  needs  and  find  new  funding 
sources,  both  sides  had  a  first  hand  exposure  to  much  more  than  just  a  productive  scientific 
exchange.  Many  of  the  discussions  centered  on  the  adaptation  of  ferroelectric  science  to  the 
new  (post  cold-war)  boundary  conditions.  Applications  of  ferroelectrics  materials  in  industrial 
and  consumer  devices,  and  the  development  of  new  ventures  both  in  the  CIS  and  the  USA, 
were  much  discussed. 

Entrepreneurial  activities  in  piezoelectrics,  ferroelectrics,  pyroelectrics,  and  electrooptics 
were  discussed  at  length,  with  the  presence  of  Jim  Scott,  Bill  Lawless,  Paz  de  Araujo,  and 
Maria  Huffmann  from  the  U.S.  providing  their  CIS  counterparts  with  an  in-depth  profile  of 
entrepreneurial  activity  in  the  US.  Since  the  conference  there  have  been  several  exchange 
visits  to  both  contries  stimulated  by  the  discussions  in  St.  Petersburg.  Numerous  scientific 
proposals  to  The  American  Physicd  Society,  NSF,  and  the  International  Science  Foundation 
have  resulted  and  are  currently  under  review. 

The  situation  in  the  CIS  is  deteriorating  rapidly  for  the  large  cadre  of  scientists  doing 
scientific  research  on  ferroelectrics.  While  some  support  has  been  forthcoming,  the  United 
States  is  missing  a  unique  opportunity  to  take  advantage  of  the  superior  skills  and  knowledge 
base  in  ferroelectricity  and  ferroelectric  materials  present  in  the  CIS  (and  to  some  extent 
Japan),  but  largely  missing  in  the  U.S.  It  is  my  judgement  that  this  will  again  cost  the  U.S. 
dearly  in  the  21st  century  when  ferroelectric  DRAM  memories,  thin  film  capacitors,  MMICs 
and  many  other  hybrid  semiconductor  devices  will  flood  the  world  markets  mostly  from  the 
Far  East  (Japan,  Korea,  Taiwan,  Singapore,  and  eventually  China).  It  will  also  hurt  in  other 
areas  such  as  actuators,  biosensors,  micromotors,  ferroelectric  liquid  crystal  switching 
devices  for  optical  communications,  and  wireless  personal  communicators.  Ferroelectric 
fibers  and  composites  using  them  as  smart  materi^s,  and  self-damping  passive  structure 
materials  are  another  area  where  large  commercial  markets  will  eventu^ly  develop,  probably 
not  with  U.S.  owned  manufacturers  playing  the  leading  role.  There  is  not,  at  present,  g 
single  large  U.S  manufacturer  of  multilayer  piezoelectric  actuators  (or  capacitors  for  that 
matter)  for  consumer  or  even  classified  applications.  All  such  manufacturers  are  currently 
Japanese  or  British  owned  and  controlled. 

Another  goal  of  the  CIS-USA  seminar  series  is  to  stimulate  and  encourage  the  introduction  of 
new  young  researchers  (especially  in  the  U.S.)  to  the  exciting  field  of  ferroelectricity.  The 
first  two  CIS-USA  meetings  have  seen  the  growth  of  Professor  Keith  Nelson  of  MIT  into 
such  a  leadership  role.  Without  the  influx  of  bright  young  scientific  leaders  into  the  U.S. 
ferroelectric  community,  the  U.S.  will  lose  any  hope  of  a  leadership  role  in  this  important 
field  of  materials  science.  a  , 
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